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THERMOPLASTIC ELASTOMEI^TOIMW»OVED 
LOW TEMPERATURE PROPERTIES 



The invention 



relates to a thermoplastic elastomer composition 



comprising: 

a) at least one thermoplastic polyolefinic polymer 
ti) at least one dynamically vulcanized rubber 
n in which the quantity of a) is 10-90 % by weight and the quart* of 
^ 90-10 % by weight relative to the total quantity of thermopiastc 

potyotefinfc polymer and ntbber. and 
c> 1-250 parts of oil per 100 parts of rubber. 

Such thermoplastic elastomer compositions are known from 
IB MS-A-4311628. The themtoptastio elastomer composes compose a Wend of a 

ITofCender oi, such as aromaflc. nephtatenio or paramrtic oi, or modutas 
nave poo, «w temped Impact properties, especfcllyfor h«h 

^led^mepresencaofme thermoptastic polyoleWc polymer ,n the . 
"loplasbc elastomer composdion. The higher me quantity o, themtoplasbc 
pcZlc poiymer me worse ,he iow temperate impac, P™~ 

The object of the present Invention is to completely or largely 
or eliminate the stated drawback. 

26 e l,m,na Tfts object is achieved according to the invention by the 

.homoplastic elastomer composition comprising an isoparaffinic oil. 

* P surprisingiy.i.hasbaenfoundma.themenhopte^a.astomer 

composes according to the invention show vent good low temperature Imp* 
3D Iperties Afu*eradvan.age,s,ha.aieu«rmop,as«ce,a S tomarcompos*ons 
lagood UV resistance. Moreoverthe thenmop^Bo elastomer compcs,«ons 
. have a w fogging vaiua whi* maltas mem suitable for use in for exampie . 
au tomo S ve » * -own to p^pare EPDM composes 

35 comprising a polyelpheoleWc oil. However. EP-A-31 5363 is silent about ma 
3 ZZZ^°"»° EPDWI composes and does no, metdion nor suggest 
thermoplastic elastomers. 
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Thermoplastic elastomer compositions which comprise 
dynamically vulcanized rubber are known per se and are described in genera! 
terms in "Handbook of Thermoplastic Elastomers, by B.M. Walker/CP. Rader, 
chapter 4, Elastomeric Alloy Thermoplastic Vulcanisates, Van Nostrand Reinhold, 
5 New York, 1988". 

Suitable thermoplastic polyolefinic polymers in the thermoplastic 
elastomer composition according to the invention are the thermoplastic polyolefins 
known per se. Examples of these thermoplastic polyolefins are polyethylene, 
polypropylene, random or block copolymers of polypropylene, polybutene, 
10 polymethylpentene or copolymers of ethylene with alphaolefins such as a 
copolymer of ethylene and 1-butene or ethylene and lactone. 

Preferably the thermoplastic elastomer composition comprises 
polyethylene or polypropylene as thermoplastic polyolefin. 

A suitable quantity of the thermoplastic polyolefinic polymer in 
15 the thermoplastic elastomer composition according to the invention is between 10- 
90 % by weight relative to the total quantity of thermoplastic polyolefinic polymer 
and rubber. Preferably the quantity of the thermoplastic.polyolefinic polymer is 
between 20-85 % by weight relative to the total quantity of thermoplastic 

polyolefinic polymer and rubber. 
20 suitable rubbers in the thermoplastic elastomer composition 

according to the invention are rubbers that can be dynamically vulcanized. During 
the preparation of the thermoplastic elastomer composition, the rubber and the 
thermoplastic polyolefinic polymer are heated and mixed, with the rubber being 
vulcanized. Such vulcanization is referred to as dynamic vulcanization because it 

25 takes place during the melt mixing of the thermoplastic elastomer composition. 
The dynamically vulcanized rubber in the thermoplastic elastomer composition is 
dispersed in a matrix of the thermoplastic polyolefinic polymer. Examples of 
suitable rubbers are the following rubbers or a mixture thereof: SBR (styrene- 
butadiene rubber, copolymer of styrene and butadiene), NBR (nitrile rubber, 

30 copolymer of butadiene and acrylonitrile). MR (butyl rubber, copolymer of 

isobutene and isoprene) or BR (butadiene rubber). Other examples of suitable 
rubbers are styrene-containing block copolymers: SBS (Styrene butadiene block 
copolymer), SEBS (styrene ethylene/butadiene styrene block copolymer), SIPS 
(styrene isoprene block copolymer). 
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Yet more examples of suitable rubbers are olefin* rubbers; 

.lastomer composition according «o the invention is an ottac 
njbber. It is especially P accoIding to the invention to be a copolymer 

hiaher alphaolefin or a mixture of EPDMl, tr. siy _ 

p.iyrnerandrubber te5tomer eccordin, to me 

™ , ,„ „_ oi , DW 100 parts of rubber. Preferably 

1M ^ d ^^^oo» m a y beusert^^ r 

0 =^irr= «sop=r" 

W «H 10 cartoon atoms J*Mfe ^ q| , ^ . ^ 

s6 
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g/mole is even more preferred. 

In the thermoplastic elastomer composition according to the invention 
there may be present, besides the isoparaffinic oil, for example one or more other 
oils. Suitable oils that may be used in addition to the isoparaffinic oil are for 

5 example mineral paraffinic oil. naphthenic oil, aromatic oil or mixtures thereof. 
Preferably a highly hydrogenated oil is used in which the concentration of 
aromatic compounds is preferably less than 4 wL% and the concentration of polar 
compounds is less than 0.3 wt.%. An example of such oil is PennzUltra (TM) 
1199, supplied by Pennzoil in the United States of America. The quantity of 

10 isoparaffinic oil in the thermoplastic elastomer composition according to the 
invention is preferably at least 25 % by weight of the total quantity of oil. More 
preferably the thermoplastic elastomer composition comprises at least 50 % by 
weight isoparaffinic oil relative to the total quantity of oil. 

In addition, the thermoplastic elastomer composition according 

13 to the invention may comprise customary and known additives. Examples of such 
additives are fillers, reinforcing agents, colourants and stabilizers. 

A process for producing the thermoplastic elastomer 
compositions which comprise dynamically vulcanized rubber is known per se and 
is described in general terms in US-A-4,31 1 .628. That process is suitable for 

20 producing the thermoplastic elastomer composition according to the invention. 
A suitable process comprises for example mixing and heating the thermoplastic 
polyolefinic polymer with the rubber, the vulcanising agent and additives, if any. at 
a temperature above the melting point of the thermoplastic polyolefinic polymer in 
which the rubber is dynamically vulcanized and the thermoplastic elastomer 

25 composition is formed. 

The point in time at which the oil that is present in the 
thermoplastic elastomer composition according to the invention is metered is not 
critical. In the process, the oil is added for example before or after the dynamic 
vulcanization of the rubber. It is also possible for the oil to be added partly before 

30 and partly after the dynamic vulcanization of the rubber. It is also possible for the 
rubber used to be pre-mixed with the desired quantity of oil or a proportion 
thereof. 

Suitable vulcanizing agents for the thermoplastic elastomer 
composition according to the invention are the vulcanizing agents known per se 
35 for vulcanizing the stated rubbers. Examples of suitable vulcanizing agents are 
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„, Items of equipment knov«> per se. Examples 
5 mUere ;:"l e ^e,as t ome r oompos.o„acco.U.^ 

10 trim - Theinventlonise.uddated^.efe^ncetDthefbHo^ 
examples, without being limited thereto. 

&smE!§J t . . me tered to a ZSK40 40-mm tw.rv 

The following matenals were meterea w 

15 

SCreW el t den .„ H „. fpdm rubber (Ke»en® 509 supplied b, DSM) 
« parts by wei 9 h. of pbeno res.n PP 

, .5 pens by «efcnf o, *?ZL. . 2006 supplied by Nes»>. 

26 14 o pads by wei 9 b, of temperature „ 206 . c . 

TO extmder heaf» 9 sysfcm s „. EPDM rot *erwas 

^ '""'mens were prepared from efarmop.as.lc eiasfomer . and ft* propel 

30 
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Property 


Test standard 


Hardness 


DIN 53505 


Tensile strengtn 


ISO 37 


Modulus 100% 


ISO 37 


Modulus 300% 


ISO 37 


Elongation at break 


ISO 37 


Compression set, 70 h/iw u 


ISO 815/B 


Compression set, 22rv/uu 


ISO 815/B 


Notched Izod -45°C 


ISO 180/4 A 


Fogging 


DIN 75201/B 


UV test surface 


P.S.A. D47 1431/-G (1992) 



The 



results of the performed tests are shown in Table 3. 
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Com parative pvperiment A 

The isoparaffinic oil of Example I was replaced by an equal 

quantity of mineral paraffinic oil. Sunpar©150. from Sun Oil. 

The applied quantities of the various components are stated in Table 2. 

The properties of thermoplastic elastomer A' were determined according to the 

tests in Table 1. The results are stated in Table 3. 



FyamPle II 

A proportion of the isoparaffinic oil. 50 parts by we.ght, of 
Example I was replaced by an equal quantity of a mineral paraffinic oil. 
15 sunpar©150, from Sun Oil. 

The applied quantities of the various components are stated .n Table 2. 

The properties of thermoplastic elastomer .I were determined according to the 

tests of Table 1 . The results are stated in Table 3. 



20 ExarnpteJ!! . 

The oil of example I was replaced by 60 parts by we.ght of 

isoparaffinic oil (Nexbase @ 2004 from Neste) and 100 parts by weight of Sunpar© 
150. 
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tests of Table 1. The results are stated in Table 3. 
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Analysis of the test results in Table 3 indicate that thermoplastic 
elastomer compositions comprising isoparaffinic oil show improved low 
temperature impact properties in comparison with thermoplastic elastomer 
compositions comprising only mineral paraffinic oil. 

5 
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CLAIMS 



Thermoplastic elastomer composition comprising: 

a) at least one thermoplastic polyolefinic polymer 

b) at least one dynamically vulcanized rubber 
in which the quantity of a) is 10-90 % by weight and the quantrty of b) 
is 90-10 % by weight relative to the total quantity of thermoplastic 
polyolefinic polymer and rubber and 

c) 1-250 parts of oil per 100 parts of rubber, 

characterised in that the thermoplastic elastomer composition compnses 

an isoparaffinic oil. . 
Thermos elasforaer common accord,* * Oaim 1. charac^ 
m that me isoparaffinic o» has a weigh, average moiecuiar werghtof 1000 
g/mole or lower. 

Thermoplastic elastomer composition according to Cla.m 2. 
characterized in that the isoparaffinic oil has a weight average molecu.ar 
weight of between 250 and 700 g/mole. 

Thermoplastic elastomer composition according to Claim 3. ^nzed 
in that the isoparaffinic oil has a weight average molecular we,ght of 
between 400-and 600 g/mole. 

Thermoplastic elastomer composition according to Claim 1 , ^racfe-ed 
in that the quantity of oil is between 50-200 parts per 100 parts of rubber. 
Thermoplastic elastomer composition according to Claim 5, characterized 
in that the quantity of oil is between 100-160 parts per 100 parts of 

25 7 The^oplasfic elastomer composition according to Cairn 1 , characterised 
in that the thermoplastic polyolefinic polymer is polyethylene or 

jZrZ^c elastomer composition according to Claim 1, characterized 
in that the dynamically vulcanized rubber is an olefinic rubber. _ 
Thermoplastic elastomer composition according to Claim 8, charactenzed 
in that the dynamical.y vulcanized rubber is a copolymer of ethylene 
propylene and a third monomer (EPDM) or a mixture of EPDM and a 
copolymer of ethylene and propylene (EPM) or a copolymer of ethylene 
with a higher a.phaolefin or a mixture of EPDM, EPM, styrene butad.ene 



15 3. 
4. 

20 

5. 
6. 



8. 

30 

9. 
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block copolymer (SBS) and/or styrene ethylene/butadiene styrene 
copolymer (SEBS). 

Moulded article containing a thermoplastic elastomer composition 
according to Claims 1-9. 
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